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Human Anatomy and Physiology. 543 limpid watery fluid separates, in which the clot sinks. But the spontaneous coagulation is the only circumstance in which it imitates fihrine, for the clot is not filamentous.
The rest of this paper is occupied with the changes induced in the fibrine of blood by inflammation, especially its diminished tendency to coagulation, and its rarefaction. Several cases of late coagulation are given, similar to that mentioned in the last Report,* but less remarkable than it. They confirm his belief that no blood is really incoagulable or remains liquid out of the body till it decomposes: and that when blood has seemed not coagulable, as in typhus and scurvy, its coagulation has been overlooked, or it has not been kept long enough for an unusually slow coagulation to take place. He considers that the most essential condition of this slowness of coagulation is a peculiar modification of the vitality of the fibrine, other favorable conditions being the excess of carbonic acid and of salts in the blood. And for fibrine thus modified by the influence of an inflammation he proposes the name of bradyfibrine.
Fibrine modified in another manner, and peculiarly rarified, he calls parafibrine. He has found that in the most acute inflammations the specific gravity of the blood or liquor sanguinis is rather increased by the removal of the fibrine; so that, contrary to the rule of health, the serum has a higher specific gravity than the liquor sanguinis. He supposes that this light fibrine, or parafibrine, may be that which is formed during, and as a result of, the inflammation, and which, in severe cases, may be formed in such quantity that it more than balances the effect of the ordinary fibrine and the bradyjibrine in increasing the specific gravity of the blood, so that the specific gravity of the blood is increased when both it and they are removed from it. He describes the parafibrine as coagulating very slowly into a mass which has a gelatinous aspect, and consists of very slender filaments, like those which give consistence to the albumen of an egg. When the serum is pressed from such a clot it becomes fibrous, tenacious, and heavier than the serum. Such clots are found in vesications : the fluid they contain is rich in parafibrine, and may be studied for the characters of this substance.
Both these modifications of fibrine may coexist in various proportions with ordinary fibrine in inflammatory blood, and hence arise many varieties in the time of coagulation and the appearance of the buffy coat of such blood. It is this light fibrine in the blood in inflammations, which, according to Dr. Polli, is effused with the serum in inflamed parts, for its tenuity permits it to traverse the walls of the vessels more easily than any other constituent of the blood can ; and, once effused, it coagulates and becomes fibrous. Its copious existence in blood indicates the highest degree of inflammation ; of this the gelatiuifonn buffy coat is the best sign. The simply retarded coagulation, due (at least in part) to the formation of bradyfibrine, indicates a lower degree of inflammation. The mere increase of ordinary fibrine is characteristic of the first degree of the same, and the increase of the one is proportionate to the extent of the other. Lastly, the existence of light fibrine in blood explains how a buffy coat may in certain stages of inflammations be formed in blood which coagulates quickly. In such a case the liquor sanguinis is very light, and may have been made lighter by previous bleedings ; the corpuscles sink rapidly and leave above a layer which may presently form the buffy coat.
Saline constituents of animal fluids. Dr Corpuscles. Mr. Gulliverf has published a synopsis of all his former observations on the sizes of the red corpuscles of the vertebrata, in tables, stating the measurements of these bodies in no less than 485 species. He has also shown,J in reference to the formation of the buffy coat, that the rapidity of sinking of the blood corpuscles is not directly proportionate to the tenuity of the fluid in which they are collected, but rather, inversely proportionate; for it depends mainly on the rapidity and completeness with which they aggregate in rolls and clusters (as described by Hewson and others) . This grouping is promoted by saline solutions, which have been made thicker bv mixing gummy matters with them, and is retarded or destroyed by dilute saline solutions. As soon as the corpuscles are aggregated they begin to sink rapidly; and hence, in blood that will be buffed, there is a remarkable acceleration of the sinking of the corpuscles two or three minutes after it is drawn.
Blood.
Dr. G. O. Rees,? extending his well-known observations on the changes produced in the blood corpuscles by the entrance of fluid when they are placed in fluids of less specific gravity than the liquor sanguinis, and by the exit of fluid from them when placed in fluids of higher specific gravity than their fluid contents, has shown in these changes several sources of fallacy "in the quantitative analyses of the blood. He states also that, after copious perspiration induced by exercise, the corpuscles are thin and very like those from which fluid has exuded when immersed in a denser fluid. The change may be ascribed to the loss of water from the liquor sanguinis, and the consequent increase of its density, till it becomes of higher specific gravity than the fluid contents of the blood-corpuscles. On the other hand, the serum of a dog, into whose veins six ounces of water were injected in the place of six ounces of blood just previously drawn, was tinged by the colouring matter of the corpuscles, which had oozed from them into the fluid of reduced specific gravity.|| Jn examining corpuscles retained at a temperature of 100? F., he has seen each corpuscle contracting into a hour-glass form, and then dividing into two, usually of unequal size, a process which he supposes to be similar to that by which the corpuscles are naturally multiplied.
Gaseous contents. Prof. Magnus^ has repeated his experiments to determine the quantities of oxygen and nitrogen contained in the blood, and the extreme quantities of those gases which it is capable of absorbing. The ex-
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Human Anatomy and Physiology. 545 periinents consisted chiefly in repeatedly agitating fresh drawn blood with atmospheric air, and then (with necessary cautions) washing out the absorbed oxygen and nitrogen with carbonic acid. The results of numerous experiments were pretty uniform. The quantity of oxygen obtained from the blood was from 10 to 12*5 per cent, of its volume, that of nitrogen from 1*7 to 3*3 per cent. Reversing the mode of experiment, it was found that blood could absorb 1 times its volume of carbonic acid, and that, after all its oxygen and nitrogen had been washed out by carbonic acid, it could absorb, at a maximum, 16 per cent, of its volume of oxygen, and 6'5 of nitrogen. Similar experiments were made on old horses' arterial blood, and they proved that such blood naturally contains in simple solution from 10 to 10*5 per cent, of oxygen, and from 2 to 3*3 per cent, of nitrogen. Together with many observations on the minute structure of the muscles of hymenoptera, Prof.Hartingf has given an account of the comparative dimensions of the muscular fibres of the new-born child and adult, showing that the average diameter of the primitive fibres in the child is to that in the adult as 1: 3*64, and the respective average intervals between the transverse striae as 1:1*18. In the child the distance between the striae is to the width of the fibre as 1:4*415 ; in the adult as 1:8*42. It is hence deducible that the ordinary growth of a muscle is due to the increase in size, not in number, of its primitive fibres ; but whether this increase of size is due to enlargement, or to increased number, of the primitive filaments, could not be determined. It is evident also, that of the growth of a muscle in its length, part is effected by the increase in the length or depth of the particles (?) on which its transverse striation depends; but this is not enough to account for the whole growth of a muscle between childhood and manhood; so that part of the growth in length must be ascribed to the increased number of these particles (?) .
He has also measured the muscles and their elementary parts in the healthy and the paralytic arm of an adult; from which it appears that the diminution of size accompanying the paralysis of the muscles was due to a diminution in the size, not in the number, of the primitive fibres. But with the diminution in the size of the muscles there was no corresponding diminution of the nerves: both their trunks and their ultimate fibres were of equal size in both arms.J Action of the heart. Dr. Mitchell,* in a case of ectopia cordis, watched the movements of the heart for an hour and fifty minutes. The pulsations were twenty-five in a minnte before the separation of the umbilical cord; after it they fell to twenty, and then to seventeen. After the auricles were distended with blood they emptied themselves by a gentle flowing motion, and immediately after this the ventricles contracted. The effect of the ventricular contraction was to shorten the heart from base to apex, and to cause a considerable bulge or projection in the centre, giving rise to an evident elevation of the fingers when laid on it. The apex of the heart was not elevated. After the ventricular contraction the heart appeared quite flaccid and relaxed, although it was evident that the ventricles were not emptied, Volkmannf has discussed the* relation of the movements of the heart to the nervous system ; and, to prove that they do not depend on the brain and spinal cord, he adduces the fact that they continue after the heart is cut out, while all the rythmical movements which do depend on the brain and cord, such as those of respiration and the lymph-hearts, cease as soon as their connexion with parts of those nervous centres is destroyed. He supposes, therefore, that the movements of the heart depend on the immanent power of the sympathetic nerve-fibres and ganglia in its substance. His experiments show, that if the auricle and ventricle, while pulsating rythmically and in harmony in a fresh frog's heart, be suddenly separated from each other, though they may both continue to pulsate they will not pulsate in harmony. And when the ventricle is divided by incisions carried through nearly its whole length, some of its portions will continue to pulsate spontaneously and rythmically, while others, just as large, will only move when irritated. He thinks that this shows that, in the former, central organs remained from which impulses for movement might proceed, while in the latter there were no such central organs or ganglia. He concludes, therefore, that the ganglia in the heart are so many central organs, or points from which motor impulses flow out, and that they are suited for action in concert by connecting nerve fibres, forming altogether a system so arranged as to produce, in regular series, the successive contractions of the muscles of the heart. This theory coincides in many points with that of Kurschner, alluded to in the last report; and he holds that the auricles are the parts to which the reflex influences of the ganglia are always first directed, and that the contraction of the ventricles is the consequence of the contraction of these. In evidence of this he says, that whatever part of a heart, when cut out but still irritable, is irritated, the consequent contraction always begins in the auricle. [But it is certainly not always so : I have many times tried the experiment in cut out turtles' hearts, and have always found that the contraction begins at the part irritated and thence extends over all the rest.] Valentin,J also, has made experiments on the same question, but he doubts whether the rythmical contractions of the heart are dependent wholly on its nervous system, and not in part on the mechanical arrangement of its fibres; since, he says, the continuance of rythmical movements is observed only in those pieces of the heart established view that the rigor is due to the contraction of the muscles. 5. Harting, Histologische Aaanteekeningen; in the Tijdschrift already referred to. Besides the papers on the muscles, lens, and nerves, of which an account is here given, the essay contains remarks on the milk-corpuscles, the action of sublimate on the blood-corpuscles, and other questions of the anatomy of tissues. Asphyxia. I. To show that, although the cessation of the respiratory movements is not the sole cause of the cessation of the circulation in asphyxia, yet their continuance enables it to be continued longer than it will after they have ceased, artificial respiratory movements with a small quantity of air (a quantity too small to retard materially the occurrence of asphyxia,) were maintained in a dog till all the chemical respiratory changes had ceased, and the heart was motionless. On examination after death, the difference between the quantities of blood in the two sides of the heart was not nearly so great as in ordinary cases of asphyxia : the left cavities contained nearly as much blood as the right; proving that the respiratory movements, unassisted by the chemical changes, had for a time facilitated the passage of blood through the lungs. 2. To show that the arrest of the blood in the small vessels in asphyxia is not the consequence of the action of venous blood in the nervous centres, three dogs were so arranged that while one of them was being asphyxiated by ligature of the trachea, arterial blood might be propelled through its carotids from the carotids of the other two. Care was also taken to prevent the passage of venous blood through the vertebral arteries of the asphyxiated dog, and to prevent congestion of its nervous centres by opening one of its jugular veins. The result was that the dog was asphyxiated in the ordinary time, and that there was the usual amount of congestion of its vessels, although arterial blood had, throughout the experiment, circulated through its nervous centres.
3. Two experiments are related in evidence that, if the action of the heart be maintained, black blood may be propelled by it through a lung long after the chemical respiratory changes have ceased. Dogs were pithed, and while artificial respiration was being maintained the right bronchus was tied. As long as the heart's action continued (and it continued much longer than in ordinary cases of asphyxia), there flowed nearly as much black blood through a right pulmonary vein as of red blood through a left one. 4. A description is given of the contraction of the small arteries, and distension of the veins of the mesentery during asphyxia, as observed with the microscope. And this contraction is maintained to be the principal or sole agent in the obstruction to the passage of the blood observed in asphyxia, the black blood being regarded as a stimulant to the contractile coats of the small systemic arteries and pulmonary veins. [But the description does not disagree with the more probable opinion that the small arteries of the mesentery contracted only because less blood was impelled into them.]
Mr. Erichsen's conclusion from these and some other previous experiments* is that the cessation of the circulation in asphyxia depends upon all three of those circumstances, to each of which, by various former writers, it has been exclusively ascribed : viz., 1, the arrest of the respiratory movements ; 2, and more importantly, the weakening of the heart's action in consequence of the lessened quantity and altered quality of the blood which passes into the left ventricle, and the coronary arteries ; 3, obstruction to the blood in its passage through the small vessels, [?. e. as proportion of phosphoric acid free, or in an acid salt, is present in the gastric fluid and gives it part of its acid reaction. The other acid with which the carbonate of lime effervesces is, the authors believe, the lactic; and they show that in every essential respect the conduct of the gastric fluid with various tests is similar to that of water acidulated with lactic acid, and with the addition of a little chloride of sodium.
The experiments also of M. Mel sens* confirm some of these, proving that both marble and other carbonates of lime lose weight when immersed in gastric fluid, and that there must therefore be a free acid iu it.
Bile. The most careful examinations of the urine and blood of a patient with intense jaundice did not enable Schererf to detect in either of them, a trace of any constituent of bile except the colouring matter and cholestearine. In evidience of the speedy transformation which the biline would probably undergo in the blood, he mentions that in a large quantity of green fluid vomited, and containing abundant biliary colouring matter, he could not detect a trace of the biline which it must previously have contained. In the same essay he gives an accurate account of his analysis of the biliary colouring matter which he collected from the patient's urine.
The conclusion respecting the non-existence of the essential principles of the bile in the faeces is confirmed by the delicate test for bile invented by Pettenkofer.J To the fluid supposed to contain bile ? of its volume of sulphuric acid are added by drops, that the temperature may not rise above 140? F., and then from two to five drops of a solution of sugar (one to four parts of water). Presently a reddish violet colour appears, intense in direct proportion to the quantity of bilic acid. By this test no bile (except the colouring matter) could be found in healthy faeces; but the faeces of diarrhoea and those discharged after purgatives contain complete bile. So also, by this test, bile could always be found in the urine of the pneumonic.
Dr Redtenbacheri has found that taurine contains 26 per cent, of sulphur, and his discovery is confirmed by Dr. Gregory.|| Pancreatic fluid. Twenty-eight grains of the pancreatic fluid of an elephant, collected eight days after death, yielded to Professor Bergmagn.lT of Bonn, 92-77 per cent of water and 7"33 per cent, of albumen, caseine, and a minute quantity of chloride of sodium and carbonate of soda.
Digestive Principles. MM. Barreswil and Bernard** also maintain that the active organic digestive principle (presently again to be mentioned) is the same in the saliva, the gastric fluid, and the pancreatic secretion ; and that the special action which it appears to exhibit in these several fluids is due only to its being combined with an acid in the gastric fluid, and with an alkali in the others. They say that from whichever of these three sources this principle is obtained it will, if an acid be added to it, digest meat, gluten, and other azotised compounds, and act like artificial gastric fluid ; but if it be made alkaline it will only be capable of digesting the amylaceous principles, and thus will be an artificial saliva or pancreatic fluid. So also, by making gastric fluid alkaline, it will act like saliva or pancreatic fluid; and by making either of the latter acid it will act like gastric fluid.
Process of Digestion. The principal researches of the year to be placed under this head have had reference to the digestion of the saccharine and amylaceous principles of food. Propulsion of Lymph. An attempt has been made by Dr. Bidderf-to determine the average quantity of lymph and chyle which flow through the thoracicduct in a given time. The measurements were made by collecting what flowed from the thoracic duct immediately after death. In five cats, the fluid continued to flow from one to six minutes, and, judging by the quantity collected in this time, the average quantity which would have flowed in an hour, was 373 grains (the extremes being 276 and 480 grains); and the average proportion between the weight of the cat and the weight of the chyle and lymph, which at the same rate, would have flowed in twenty-four hours, was as 5-34 to 1 (the extreme proportions being as 6 8 :1, and as 5*1: 1). In two dogs the average rate of efflux (similarly calculated) was 3858 grains in the hour; and the average weight of the dogs was, to that of the chyle and lymph which would have flowed in twenty-four hours, as 6-66:l. Now, the average weight of blood in cats is, to the weight of their bodies, as 1:5*7; and of dogs, as 1:4*5; hence the quantity of fluid daily traversing the thoracic duct of a cat, is about equal to the whole quantity of blood in it; and the quantity of the same in a dog is equal to two-thirds of its blood.
Lymphatic hearts. VolkmannJ has proved that the rhythmical movements of the lymphatic hearts of frogs depend on the direct influence of portions of the spinal cord. They cease on the instant of destroying the cord, though those of the blood-heart continue for many hours.
But repeated experiments showed that the contractions of the anterior hearts would continue long while they retained a nervous connexion with the cord about the third vertebra; and those of the posterior hearts as long, if their connexion with the cord at the eighth vertebra was uninjured. The movements thus continued in the lymphatic hearts though the whole of the cord, except these portions, were destroyed ; and on the instant of destroying either of these portions, though all the rest of the cord were intact, the movements of the corresponding hearts ceased. Removal of the brain had no influence. The movements continued also after the division of the posterior spinal roots (they were therefore not reflex), but they ceased directly on the division of the anterior roots. * Lancet, Jan. 11, 18, 25, Feb. Renal Capsules. Oesterlen has described the structure of these more minutely than that of any other vascular gland. He finds inconstancy in the distinction, proportions, and colours of the cortical and medullary substances.
His account of the blood-vessels accords with Midler's. He finds no central
